In order to further establish this possible main her bicide target we investigated whether the fatty acid biosynthesis of chloroplasts of another gramineous plant (A vena sativa) can also be blocked by sethoxy dim and by the structurally related alloxydim. We also wanted to check whether the non-phytotoxic M l-S , a decomposition product of sethoxydim. which is nonphytotoxic to whole plants, is without effect in the isolated chloroplast test system. That the oat plants used in this investigation were sensitive to sethoxydim and alloxydim treatment was tested be forehand by studying the inhibition of pigment ac cumulation. We also investigated whether the fatty acid biosynthesis in isolated chloroplasts of dicoty ledonous plants, which as whole plants are tolerant to the cyclohexane-l,3-dione-type herbicides, is un affected by these active ingredients. 
Introduction
The cyclohexanedione derivative sethoxydim (Fig. 1) is a very effective herbicide for postem er gence control of annual and perennial grass weeds in a wide range of dicotyledonous crop plants such as soybean, sugar beet, peanuts, cotton, tom atoes [1 -4], The structurally related compound alloxydim possesses similar effects against gramineous weeds and is also applied in broadleaved crops [5] . A fter foliar application the herbicides are rapidly absorbed and basipetally transported (phloem) to the meristematic zone of leaves, roots and the shoot apex [2] , where they inhibit growth and induce necrosis.
In newly expanding leaves of barley and maize seedlings sethoxydim blocks the accumulation of chlorophylls and carotenoids and inhibits chloroplast biogenesis at all stages from proplastids to mature chloroplasts as well as chloroplast replication and cell In order to further establish this possible main her bicide target we investigated whether the fatty acid biosynthesis of chloroplasts of another gramineous plant (A vena sativa) can also be blocked by sethoxy dim and by the structurally related alloxydim. We also wanted to check whether the non-phytotoxic M l-S , a decomposition product of sethoxydim. which is nonphytotoxic to whole plants, is without effect in the isolated chloroplast test system. That the oat plants used in this investigation were sensitive to sethoxydim and alloxydim treatment was tested be forehand by studying the inhibition of pigment ac cumulation. We also investigated whether the fatty acid biosynthesis in isolated chloroplasts of dicoty ledonous plants, which as whole plants are tolerant to the cyclohexane-l,3-dione-type herbicides, is un affected by these active ingredients. 
Materials and Methods

Oat seedlings
[16].
Oat chloroplasts were isolated from 7 d old seed lings using a medium described before [19] . The in cubation with [2 -l4C ]acetate was carried out at room tem perature in 1 ml chloroplast suspensions, which were shaken in a special apparatus, to guarantee that each of the 12 samples received the same light inten sity of 1400 |iE m -2 s-1 . The light was applied from below through a 4 cm filter of running water. The reaction mixture contained 300 mM sorbitol, 50 mM tricin, 50 mM phosphate buffer (pH 7 .9 ), 30 mM NaH CO;,, 2.5 mM D TT, 2 mM A T P , 0. We found in all labelling experiments that at least 97% of the total radioactivity taken up was incorporated into the total fatty acid fractions. The incorporation rate of the applied radioactivity amounted to 3 to 4% for oat and 7 to 8% for spinach and pea chloroplasts.
Results
The oat seedlings are sensitive to the treatment with sethoxydim in the two-leaf stage as can be seen from the inhibition of the accumulation of photo synthetic pigments (chlorophylls and carotenoids) in the tertiary, still expanding leaf (Fig. 2 and 3) . The pigment accumulation of this leaf is affected to a larger degree than the development and length of its leafblade (Fig. 3) . This results in the formation of longer chlorotic white zones in the tertiary leaves in the sethoxydim -treated plants. The inhibition of the 400 500 600 700 wavelength [nm] pigment accumulation proceeds for chlorophyll a and b as well as for carotenoids to the same degree. This can be seen from the pigment ratios, chlorophyll alb and chlorophyll/carotenoids (a + b/x + c), which do not change after sethoxydim treatment (Table I) In the test system of isolated intact Avena chloro plasts we investigated the effect of sethoxydim and alloxydim on the [2 -uC ]acetate in the total fatty acid fraction. This was inhibited by both herbicides in a dose-dependent manner (Fig. 4) . As in intact plants sethoxydim was somewhat more effective than al loxydim (Table II) 
Discussion
The results of this investigation show that the her bicides sethoxydim and alloxydim block the de novo fatty acid biosynthesis in a dose-dependent manner in isolated intact chloroplasts of A vena seedlings which are sensitive to these herbicides. A fter the first demonstration of inhibition by sethoxydim of fatty Sethox. Ml-S Allox.
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